Local hemodynamic effects of radiation on the rabbit orbitozygomatic complex with and without cytoprotection.
The authors have previously demonstrated that radiation-induced craniofacial bone growth inhibition may be ameliorated using the known cytoprotectant amifostine in the infant rabbit orbitozygomatic complex. The authors' hypothesis is that reduction in blood supply plays an important role in inhibiting craniofacial bone growth following radiotherapy and that cytoprotective pretreatment exerts its protective effect by maintaining blood supply. Seven-week-old New Zealand male infant rabbits underwent single-dose orthovoltage irradiation to the right orbitozygomatic complex using established protocols: 0 Gy (sham), 35 Gy, and 35 Gy following pretreatment with amifostine (300 mg/kg administered intravenously). Blood flow to the orbitozygomatic complex, orbitozygomatic complex periosteum, masseter, hemimandible, and overlying skin was measured 1, 14, and 63 days after irradiation, using the modified 15-μm radioactive microsphere technique (n = 18 per group, n = 6 per time point). Orbitozygomatic complex bone specimens were harvested for blood vessel morphometry using safranin O stains at days 1 and 100 after irradiation (n = 20 per group, n = 10 per time point). Blood flow to the irradiated orbitozygomatic complex was significantly (p < 0.05) greater 1 day after single-dose orthovoltage irradiation compared with nonirradiated controls. This increase was not observed in the amifostine-pretreated animals and was also not seen 14 and 63 days after irradiation. No histomorphometric vessel changes were detected at any time point after irradiation in this study. Single-dose orthovoltage irradiation results in a temporary elevation in regional blood flow to the orbitozygomatic complex, returning to control levels within 14 days. Although pretreatment with amifostine attenuates this response, radiation-induced craniofacial bone growth inhibition in this model does not appear to be secondary to hemodynamic alterations.